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A Grab-Bag of Issues

v Move to AWRT
ÿOther Applications

v NOAA-NWS funding
v Boulder labs consolidation
v AIRA Membership for NOAA
v Algorithm issues
v Spectra
v Temperature information
v All weather (RAIN!) operations
v AIRS2 & WISP04: Data processing; case

studies
v Future plans…



August 25, 2004Gov’t Icing Remote Sensing Coord. Mtg. Boulder, CO

The GRIDS Design

v System
v  Autonomous  --  only needs power & internet
v  Robust  -- 24/7/365 unattended operations

v Radar
v  High Sensitivity (-60 dBZ @ 10 km AGL/~15km range):

increase dwell, pulse length; 3 m antenna; hi power TWTA
v  Polarized (nearly circular) [ Depolarization Ratio
v  Fixed Beam (40° elevation); vertical beam “optional”

v Microwave Radiometer
v  2 Channels (23.8 and 31.6 GHz)
v  Measures Column Liquid & Vapor

v Temperature Profile
v  RUC Model; hourly ingest
v  Radiometry: 30-90 GHz (mean); 55 GHz profiling

GRIDS preliminary design document completed Sept. ‘01
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Schematically speaking…
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Based on proven technologies…

MMCR

NOAA/K

“Mailbox”  Radiometer
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Discriminating Ice & Liquid:  DR

Slant-45 Quasi-
Linear Polarization

Minimum crystal flutter
sensitivity.

Very good separation by
shape.

Drizzle vs. Ice differ though
wide elevation arc.

Deterministic drizzle I.D. above
cross-talk.

Sensitive to lower reflectivity
clouds.

THEORY
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DR Measurements of Irregular Ice
Crystals and Supercooled Drizzle

Verified w/in-situ data!
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Implementation Plan

v Design “Target” GRIDS: Completed Sept. ’01
v  Full sensitivity
v  Unattended 24/7/365 operations
v  Real-time graphical output (2 min update)
v  Auto calibration and health
v  Zenith option (spectra!)

v Build “Upgradable” GRIDS: Ongoing
v  Fast-track effort
v  Use target blueprint
v  “Borrow” components; less sensitive; not autonomous
v  Participated in AIRS2 (Nov-Dec ’03); WISP04 (Feb-Apr, ’04)

v Evolve to “Target” GRIDS: FY06 - FY07
v  Timeline is partner-dependent (FAA; NWS)
v  Ends with extended demo/assessment @ icing-prone airport
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A WISP04 Case Study: Radiometer
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A WISP04 Case Study: Radar (DR)
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A WISP04 Case Study: Icing Alg.
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An AIRS2 Case Study

Twin Otter spiral descent

Twin Otter:
Icing near cloud top

LWC ~0.5g/m3

NASA radiometer:
LWP ~210-280 g/m2

17:00 Z sounding:
T<0 C above 2.2 km
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AIRS2 Case Study: Vertical Spectra

Melting level

Liquid layers

Mixed-phase

Drizzle?

Ice?

Liquid
Ice
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New Developments & Upgrades
Part I

v  RADS [GRADS
i. GRADS software is built from existing RADS software, which

has been in use for eight years in ground-based scanning and
airborne systems;

ii. offers high-resolution real-time displays of up to 32
meteorological parameters;

iii. modular software design allows for easy addition of new
capabilities;

v  [ “DIGI-GRADS”
i. new Linux-based PC system is low cost;
ii. digital receiver enhances dynamic range;
iii. signal processing done on host Pentium (no DSP board required)

is portable and scalable;
iv. permits us to upgrade to spectral processing
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New Developments & Upgrades
Part II

v Bayesian retrieval algorithms
ÿ McFarlane & Evans
ÿ In collaboration with NCAR/IFIPDT
ÿ Relates observable moments to physically desireable
moments.

v Cloud liquid temperature from 3-channel radiometer (90 GHz);
     temperature profiles from 55 GHz radiometer

v Doppler Spectra; from optional vertical mode
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New Developments & Upgrades
Part III

v New method to measure depolarization ratio
ÿ Sergey Matrosov; STSR
ÿ Less sensitivity required in co-polar channel.

v Scanning GRIDS???

v Airborne radar and radiometry:
ÿ Collaboration with Steve Sekelsky/UMass
ÿ Scanning, W-band, polarimetric Doppler radar
ÿ PSR multifrequency radiometers.


